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(54) [#PJ§©£*fc] #N*f«FBS^fMMS^JfflLfe 2 MWSMfccU* h U* U- 
(57) 

• U— H • *>U— • JrttU (EEP ROM) T?fc£„ 
H02HyhEEPROMU, #«*f£©«*f JftSHKT v-* 

fc->U 3 >B|-l!iEM5-r* £©««#& '" y^T 7" 

nXVi*. *«WttSt. £©2 \Zy hEEPROMx 

$n*. ^©^tu • ^/w x©#*©tfy h©«ii.* 

Sa*.^CTfT5«t-5irLT*0. BPS, y-McSii 



16 



^12 



(2) <&%.2 001-512290 

7D^777J1/ • U— K • ^->U— • ^^'J (E E PROM) -fe;Uc&^T, 

mmm i mm^^mm ^rzmm^m^&m(D~^izmm^mi^mR(Dmmm 
¥mi&m$.ft<Dmzm i mmtmm 2mmt(Dmm&miz^^*j\,tiW}&£tiz> 

m&mm&mffi mmmo ± iz s&t mi$£titzm2 mmm t % 

lBj^|p]©^2^fp]^BulB^^ U • -te;!/©a%mb£ff o ii^cDBuSB^^E U --fe;i/CD 
L^^fimjEE^HufB^l L#^fii«J±ck D ^|jg 2 b ^ ^fitSJ± h ^ S 
<to^t?it^ *K itufBI§2 L^V^ii«JE/0 5 fuS3^ 1 L ^WMEEcfc D +^(3 
'J^v^iiJCck t) N tuSB^^U • -te;KDi£fcB L^buHB^ 1 ^ipjtc^f o £ %lz&m 
IB^^EU • -fe;i/#iiui3!g 1 hTy h©tf$g^H3<t-r^^^^^#-l>^ buHB^ U 
• ^;i/©i^mt*Hul3^2^|qj(z=ff ^^#{c{±fulB^ 1 hfy h©^mfit^^l3l- 
©fcO^LTSygB^'; • -fe;i/#jtuiBlg 1 try h©t»IR^HBM-r-2)Ci:(iT'^^ 



(3) #«2 0 0 1 -5 1 2 2 

mzmmmmmit. mmmmmmn<Dnmmmmmx^^xmu / m2w$ t ^ 

©tim L £ fif -5 # ©buIB^ ^ U • -fe;b© U v #iS 3 J?f5£WEtt iD^ 
#^3 L#l^SjEEi:&!)> Mo, buIB^U • -fe;i/©»&2*£fT-ofc#|q]£: 
|5j#[pJ©gl 4^(51^0513^^ 'J • -te;i/©ictBb*ff -5 h^fDHufB^^E U • -fe;i/© 
L#VMiI«BE#Hui3S£3 L^V^mjE«t t)+^t/J^V^4 U#V^mEi:&£ 
<ta^m^*T"afe!9s buB3£4 L^W6m#BuH3£i§3 U§lMimE«fc t) 

ibp< ^ u • -tr;i/^HugB^ 2 tf y h ommzmmTz z t &x § a buhbp< * u 

©^©^tTtufB^^ 1 ; • J bKtmUm2 try h©ttfS§H31t1-^-^«T-^^ 
[IS^2] N Htif3^1 If y h^t>*BuI3^2 try b<Dm&*. m&fr*ft-?tzt 

^izmmmmm^mmmmm^mmmmmmmmzmm^ntzm^mm^mm. 
3 ] m&mn&mffimmmnmam 1 1: y h stoib^ 2 tr y h t 

1 0m±^^a c ta^*^»T*feSCih^^i:1-?)si^ll3tg©p< ; E'J • 
[tit^H 4 ] Bul3#*St4S#ffi^M©lius3Sg 1 tr y h St>*Buf3^ 2 y h iz 

sfeutiztezxotemffimx&zztzftmtTzmmnitmv*^*) • -t 
;i/o 



(4) 0 0 1 -5 1 2 2 

[if *H 6 ] HuH3##S^m^fMMfliCDBul3^ 1 tf y h &t>*l§yf3g§ 2 If y h 

b ^ v ^fcjEo&fba^ jii^ [oi^^m l *fr a b ^ V M&m&(0mkft<D 

[lf*lS7] SuiB^lbry h&^biiuH3ffi2 tfy h©mm b©^(ztiiH3^- h 

*ttlK*tfttBqItfet:ba^mb*fftTtt«cv^©lfy Md&^TU— K • 
— £#8£Wt£{c-f £mj±T»fetU itulBtil 1 tr y h&V>biiu5flS£2 try hCDggfcHb 

Ti^iiLmT^m$^^^^(Dmm(Dmmmi^^T^mmtmBd,mi try v&m 
thL(Dmzmzmimmzmn£ti%mj±£*)b, tui3^2 try h©^m 

b©^^BuIB^2M^6{cEPia^n^Sfltct & *i£< 3&S«t-5 fc-rsfiBBETfeSd 

[sf5fciS 8 ] BuHBm 1 tf y h fuHB^ 1 ^St>*luI3^- h £5fc* 

£«&*fflSffi&Btf)nU tiff Bfg 2 ^«£&ifeU ^©MJHil bTSfen**-** 
;H«$i^tl.^^T^to^ J&o, tulB^l try hCD^mb*^ buSBH 2 M 
«atfHirfBy--hfc*^t:»mbffl«EE*BiiDU Bu83fgl^Sg?«&U ^© 
M^^bT^n^^^^;i/m^^M^t-^c^T-fftoti^J:a(CBuHB^^'J • -fe 
;i/* J ^^tLT*t)s 3fi3. huI3^2 tTy b<D#&## N tuBB^ 2 ^St>*Bul3 
y-h££*fc#ft*ffl«E£Wi&DU BuIB^l^^^itb, ^©ijg^iibT 

s iuf3& 1 ^^t>*tu§3y— h fc^fc^ffl bffl«flE^EP*D U fuBBffl 2 mi&% 



(5) 001 -5 12290 

gam i^fc^t:k*fflSjE*siip-rs^fc-ctTt>ns«t"5t:ss 1 try h# 

>b s ^^nTV^^ci:^^i:-r^Bi^JIlHaa©^^U • -fe;i/ 0 

[Hf^jg i o ] tusa^ u • -fe;KDtuia^ 1 1: y h May- h izm 

i ®E*wip bauia^ i fttttc&Mtt&Bttn LTHufam^fffl^^yip^ Bfjiay 

£tvr&tK Buga^^u • -fe;i/OBuga^2 tr^ h©^*^ Buts^- Mcai 2 m 

iE*m/nUHWB» 2««fcfi?Jlli«fi)[*HiiD UTi9gB«ffltai«i«ipe) b98B^- h 

Ti^^£#m^r3is^ijiiga*4©^y --tr^o 
[ffir$£ i i ] tuga* • -^©tuiam ©Yi*^ tuiay- h (cm 

1 SEE^EPflP Lmmm 1 fEt&fclg 2 SEESEPin LTi9ffi««f jiugaSg 

fiJc^nT*5Ds iiugB^U • -te;i/©BUga^2 tfy hCDri£#, Bugay-hfc^3 
«flE%93iP btugam 2 3ttft££ 4 SEE^EPiP UT &li9ia* 2 

^^^^-r^.if5f<iiigaig©^^'j --fe;i/ 0 

umm 1 4 ] Bugam^fM^M^s nu^mm^y »; =3 >ffl&#£#«c<*-e-fc 
[aw® 1 5 ] mmffimmm&^m®*&x l remits »j =3 a i&# 



(6) 001-512290 

• 7*d^ • U— J* • — • (EE PROM) -fe^fc^Tx 

huh B#*«4«ffi»«K©±fcS;taT JFM £ titzM 2 &&JBg h s 

5£JgbfcS&#*:. 312 Ify h^ffMr^MIBtt^fJiMJJI©Bul3^2^t^b 

huHB^^B'J • Hz;K£>^fflC#x SM^EU • ^r;l//^s#&g;nfc£#(9;£fa£}£;5' 
ftJ;:^T;b;t^3ck5t.:LT;iDl^, hubB^I try h&l^U!uiBlg2 tfy h©^mb© 

TU-h* • *;b-£H£Rlflfc:-ra«ET-&»K fitf8B»lty h^VM^IalB^2 
try h©B^mL©^{ctuf3y- hCWJD-rs«E©±IS* J x BufBm^fM^^6F*3 



(7) 001-512290 

ifcS^t^t'J --fe;i/o 

[flfcfcSi 1 9 ] mm* 'J • -fe;i/©B9g3fS 1 tf y h &t>'iiyf3fg 2 if y h ©ri* 

[if 5fcH 2 0 ] buIBp< U • -b^CDButam 1 tf y h ©«&<fr#, HufBIg 1 

mgtiTK*). buIB^^U • ^JVCDmmmi tr y hOiHlL^ iiuf3fi§2^&& 
^BulBy-ht:^t^ttiLffl*ffi^ffiSnU nrflB£im£&JfeU ^©*£JH 
i:bTmn*^-^^;umM^«iJ^-rsc:^T*fft>ns<fcafc:^ 1 if y h#$t£& 
^ftT&D, buIB^^E'J • •fe;i'©HUHB^2 try hO#ji^*s N mtm2ffi&RV 

UT^ti^^^^;i/m^^«iJ^-rscii:T-fTt>ti-5J:afc:^2 try htfflffifc;* 
*vC:fctK buIB^^U • -fe;b©BUH3^2 If y hCD^mUASs tutB^ 1 M^StN'tu 
fBy- h£^lc^mbffl«±£EP;!jDU 8*133! 2 U *CD*gJHfcb 

tSnSft^Mi^iStSl^t-^tiS <fc-5fc®ESg2 If y hi&s^^ti 

[st^il 2 1 ] luIB^ ^ U • -fe;i/©Hul3^ 1 tr y h ©vi*^ s fulBy— h 

iuia^i^^^tz^ffliiJE^Pint-sci^T'fTfen^id^^i tr y h 

isifig^nt*^ buIB^^EU • -fe;i/©Buf3^2 If y mt^f—hR 

vmzm 2mmiz*i*izm&mwE*mu-rz z tx-nt>ti^> «t a cgi 2 if y 

[at ^JS 2 2 ] buIB^ ^ »J • -tJlcomtZM 1 tr y h ©tf3*#s mffB^- h £tg 

-h&ifrLTm?*tfr&£&ZZ£iZ£^Tftt>tlZ>&olzmm 1 try h&ffiJ& 
£*iT:fctK Buia^^U • -fe;i/© 1513^2 try h<Dffi&tfi* buIB^— h KlM 2 S 



(8) !®&2 001-512290 

EE £ Ep tin Lmmm 2 m& fc^j&m § EMJD L T bu83S#M^^^^ £ hu 13^- h 
Cat mik 2 3 ] buI3p< U • -fe;i/©litif3ff§ 1 tf «y h jo\ buIB^- h izB 

i mEE^wsp Lmmm 1 ^fcsg 2 ie^md vxmim^mmm^^mmm 

sjbe&ep2jd btuiB^ 2 m.m^m 4 mBE^EPAD lt huh3s#m^m^^ h mm, 2 
^*^bTS^*#m^-a-^»^i:(3 c toT^ft>tL^ e fco^^m2 if y h&mm, 

[8*^2 4] tuH3^1^MS^BufB^2|6^«'fb^U3>MT»fe^- 

mi 8i3*i©^'; • -fe;i/ 0 

[it^cii 2 7 ] mmmffimmm&^mvo a u ^ §Hb u =» >mx* & 3 is* 

111 8H3*s<D^U • -fe;V 0 

[af^ll 3 0] 2 tf y h ©^£1311 rJI£&^ l/*hU*U— ->fl/ — tf 7)l< 
• 7"D^7T^- U— h* • ;*->»;— • ^^EiJ (EEPROM) -te^Cl&^Ts 
m 1 

BUH3^##:*^©-a5^(c iug3^a»<«*£©#«^ t ©#«7£ tt£%£ 



(9) 



2 0 0 1-51229 



ft © m mm i mm t mm 2 mm t <d m tc ^ * * n a £ a n 

mzm 1 »«»K©±t:fiiaT^fifc*nfc*#«4««f»awtl:. 

mzm2mmm<D±izmteTBm£ntzmfomfrt>mz>'f- h h*mz.. 

mft<Dmmm^(Dmyi^mT^m^^^j\y(Dmm<Dm^miz^-r?>m&^ 
mzmivv h<om&v(Dmtemmmimmzmn£nzmi£&b%, %.tz, m 

mm 2 \f y h cDi^m bcDl^tc SulB^ 2 M^(3Epjjp^n^SJE «fc t) < * £ X o 

<D&*<DmzmffiMmmmznm$titcmtt, mt&f- biz&mm!L&wt«i\s 
i ty h<Dm&<Dmzitmmnimw*ifr\sTft£>n, mmm2 h©^*© 

[11^3 1 ] 2 bfy h©tf^£!3flRlt£&^l^ h U*U - • >f U— 9*^1/ 
• 7D^7?y;i/ • V— h* • ^->U— • (EEPROM) -fe^M/fc^V^ 



(10) ft£k2 001-512290 

mmm 1 mm^^mm ^tzmi^mfomRv-Bfr^m^mfomfatDmrnm 
*mfemm<D&mm 1 mmtmm 2mmt(Dm<DW. miz^^^^mm^ti^ 

m § &mmva m^mmnm ±izmfoxBi&£titzm2 mum t , 
mtvm2mmm(D±izmtiTBm£fttzmfafmfrzm%'f- h tzm*., 

(Dmizmimmzfcmvtzmmts m2 hSff^t-^ituiB^m^m^MM 

£ c ^ t ct o xff fc>n& ct a (3 bT & *5 s 

tuBB^U • -fe;i/©^mb>b^ i^^U • -tJitm&iktitztgcDX^bfcM 
©#5$T»fT;bft&<fc5£bTfetK tufB^l fcTy bfusBfg 2 bfy h©^ttj 
UCPitCBuHB^*— M^SiSn-r^SJECDTRS^s iu83^*;i/ft£+#&Mfc>l» 

*>^TU-F • :^-£^£i^tl£T3^J±T&>K tuSB^ 1 try h&^biiu§B 

BuSBmi bfy h©lwmb©l^tBulB^l^fc:9i^^ns«JE«fc g;fc> sir 
I3fg2 try h©S7cffib©l^ttuI3m2^(cEpj!ja^n§«JEct t> 
t T &«EET"fc £ «fc a (3 bT & D s 

©^©Huf3m^fJi^^^ma^nfcm^* N busb^- Mcfim&fcEPinb-t 



(11) <&$t2 001-512290 

try h<Dffi£<DffitZi£m&m l»«£^UTffto*U 1583^2 bf y h©^©^ 
£ fcfc hu H3H§ 2 £ tf* L T ff t> ti % «fc a L T * 5 x 

try h©ti^£i31f qJti&^i'^ h g^ij- • >r u— if7> • 7d^7?^ • 
U-K -;t>U--^U (EEPROM) -fe;i/CD*&** N iHiU StfiB** 

ff a^^(-^v^Tx 

$ i try h^^-r?»HuH3«#JiMMM©SuiB^ i«#fcj£&ufcsffi«si$c*s 

ttx MfB^^U • ^;i/^^©$^^^ii^l^t3^mUfch#©BufB^- h 

©L#v^mjE* s m^u^fci^-r§*T*s^f^±A-rs«fcat u tuism 1 tr 

y h^S^^r±Ar^^fe©^^B©tuf3m#viA{ix hui3£ l«ttfcErffiy 
- h h (3 CS&^fflmBE § M LiiuHBfg 2 M^^^ife-r -5 C i: t «fc oT ffv > 
x iiul3ff£2 try htcS#^±At-^fefe©^^©BuHBm^A{±x buIB^2 

mmm 1 try h©j&&iai^mL£fT 5£ 1 try hiffib^r^/^^ 

ltTy hitHb^r^m HuB3£2^iiHuI3^- F^t^CiffilffliE 
*SIJPbBuHB£ l^^ttfebfc±T'x BuHBm2^*»e>Bul3£ 1 SgJ^fnJfro 
Thumbs t'J • ^^^^^©^MfMiTS^fccfcoTfT^x 

Buf3m2 try hCDjS»^|Rl^mu*ff ^£2 try hStfil^ryr^ 
2 ty hRtHL^yrfck huS3£ 1 SS^iiuIB^- h fcfcsfc^fc^tiiUBSSE 
^EPiP LtulBm 2 ^*g?H!s Lfc±T-x bus3£ 1 ffi.Mti>£> bub3£ 2 M^lRlfro 



(12) 001-512290 

luHB^^'; • -fe;u©fuHB^2 try h<D«c£fr?S!i2 try h^ry/St 

^[RJiemb^^y7*ici5V>TEPiJP-ray- MB^^l/ftfc-hfr&S 

IB^l try h©^ffib©PStBul3^1fS«t:g3SD^nsSBE«i;!3sb, £fc s fulB 
Sg 2 tr y h ©gTcffi L©^(3buIB^ 2 ^CTflP^ft-S^E «fcDt)ffi<J&S«fc-5tc: 

y- h tmtt^^frt&mizMf&ztifzm i intr> u n >mtm 2 &fb*> <; =1 

(EE PROM) tMOSa^ itliU St>*^^ff^^ti5V^T> 
M^lRl^^X^yr^^, SOBSlqlta^rs'rtts *y h -^U* h 

1 try h?:^1-§HuHB*^JiM#*4£7)Bul3^ lMti£gLfct#fflIM 
&^L3I2 try h^^r^MfB*^M^^tuH3^2^(C7£^U^«#Ji 

m $ § c t c =t o xtT 1 \ mtzmmixiz s^x 

it, tuH3^< U • ^;i/^^©«^^(^^iiM^(^l3^mUfeh^cDHfiHBy— h 



(13) ¥fWi2 0 0 1 -5 1 2 2 9 0 

M^i: May- h h tz&^izm&frmnKzepto Lmtzm 1 c: t 

h^mb^y^Jis fuSB^2^hHufBy- hi:t:^^(CBfmLfflmJE 
£EMD biiuI3£§ 1 SBSfcgEife b fc±T\ auIBfg 2^f, MIB^ 1 fRtt^flfro 

HU§SSg2 tfy h©a*7?lRl^tBUSfT-5^2 hTy hStBUf^r^ 
2 try hiffiUrym BuHB^l^hBUlB^- hii^^^mufflmffi 
&ffin biiuIBSg 2 fS^SSlfe bfe±T. HuIBm 1 ^^f> iiulSSg 2 M^IrJ^o 

mZ*^V • -fe^cDHulB^l try h©rgi££fT?fgl tfy hli^r»;7^ 

iiufB^U • ■fe;i/CDBUlB^2 try h©M*^ffo^2 try hiSXry^ 
ai2t^«47rym HuHBy-h(^^«{4^Ep*nbTBuH3«#Jf 
a««*&S9fB^2*«*^bT«^**m***^fcfc:J:o'rff-5x 

mmn 37] mi mw&<D*m<*&m£, mmm 1 #«^i:tts^©*«& 
■z&%m2mn.B(Dm 1 try hSMtsiii^t iufBm^a^AMb 
tzmmm2mmfc<Dm2 try hMtsi2^ii, Mf3*fep^cDHu§3miM 

«fc«r8B»2IR«a:cDrat:^fifc$tLfc^^*;i/i:x #ttt£>7- h £u MIB^-h 

t&£ntz3mm&mffiffimttmt*ffiz.tz, 2 try h©tf$g*i3mRiti^^u 



(14) ft$2 001-512290 

9 h y * u — • -f u— tf^;i/ • 7d^7y7;i/ • >j — h* • y— • ^^u (e 

eprom) -k)v<Dm&fr, mmL, R^m^no^miz^x, 

SiflBIB 2 U 

'j>& < ^ bBfeis^Mzm-r % «t -5 a ^ £ <t oxff v\ 

MI3^2 hTy h©jll7jft«&<fr£fT?til2 try MM^r^/St^ ^fg 
2 try hfji^rf7ll 

bu!3^ 2 ^ttg 4 w&frmnfc* turn u 

ttltJ:^ *y h -^i^^ hn>r±A^^ftJfflbTBul3m^fJSa^*4^+ 
^fHF^CIotiMA^U ^2 try hS^r«HuiB*^fJi«*r«©HuiB 

-fe ;b * ^ <£>*&^ ft h fc*58*;£ ft fc^ffi b fc £ © BulBy"— h (D b # v ^6 «JI # 
< h ffi j£ L/ ^;i/t:ai-r * ck a £ f £ £ £ «fc o Tff v\ 
tusB^l try N©^[Riaimu^fTa^l try MStBl/^r^r*^ ^ 
1 £y Mttill^Ty7ll 

tulB^- h £Sg 1 gSffi bffiSJ±£l» U 
Huf3^ 2 mtzfg 2 ^ffi LfflmfiE^EMQ U 

tug3^2^^e>BuI3^1flI^fpI^oTH^Ja3p< z E , ; • -fe;i/£«E;*i£«Sfc© 



(15) 001-512290 

mm £ t) & < & s j; ? c -r * «e £ © t & t) s 
Suiay- h izm 3 i^m l^see ^man u 
buhb^ i W&& *> mmm 2 acacia a* o tiiwb^ u • & «e*i * mm,® 

fuHB^^ • ^jMDmmm 1 try h©^**ff aig 1 try hiixryr^ 

<5^ 1 try hiSXryril 

huI3^- h fcfg 1 vgicfflSEE £EMD Us 

iiuBBfg 1 mMlcm2ffi3kmmj£*mu-t% d ^T'frW 

feUlfc^Ts B?I3ISlYi*ffl«BESt>*BuH3^2^3fefflmflE^ fuHBTOffl 

mwev --fe;i/©Bui3^2 hcD^^ff a^2 tfy hiixfyr^ 
Iuhb^- h tern 3 m&mw£*m\\ u 



(16) <&m.2 0 0 1 -5 1 2 2 

• 7uy^-?yfr • U— K • 3->U- • ^^U (EE PROM) -te;i/ic£^T^ 

mm i mmm-v & & , mi^m^mm. t , 

h *mm.-rzffifrx*&% mzm i mm<D±^x Lfr^mzm i mjc^ l^sp 

mmm i mmzmmnsmtem i sra tuiay- h immmmm 2 mam 

mmm2mmizmm^mtam3ms.mt, 
m 1 mmffix&^T, mzm 1 mmmfrz mmm 1 1 ms.&mn$ti 

2>£oteL s HuIB^2mjEEM^^Hu83y- h(c^2SJE^Epjjp^tL-2)ct^fcU 
HufB^ 3 miEmfr e>tal3^ 2 Mlcfg 3 ffij±#f»£*i§ £ 5 iciT £ d hT. * 
y h hD>r±A^{3j;oTfuf3^«#:^©BuH3mi^(Cjfi^bfe 

fln^ftS <fc a U taI3^ 3 «Ji»> e, tufB^ 2 MKfzff! 6 «±#EMn£ft3 £ 
aicf^,ii^T% iiuHB^U • -fc;W::;fe^T, fu§3!£ 1 if v h<Dm&fr1fite$ti 
tzJ5fat&&fifalzm%Zm 1 try h©^mu*«*^ns<k-5t:-rSx iiylBUlftJ 

£ 2 MmU-Zfr oTs talB^ 1 mjE^^?> HusBffi 2 ^jfcfg 7 ®JE#EMn£ft 

ituHBtg 3 SEE » tu S3t£ 1 ffi& tc 9 SJE # EpiO $ ti & <fc 5 fc T £ Z £ T% * 



(17) 001-512290 

a ztiz^oizT&t&iz, mmm im&mfrt> m&m 2 ran 
*i£=t? tc-rsci tx\ mm^tv • -fejwz&^T, fuiBm2 try 

[ mmn 3 9 ] gr ummmmmn tmit ^'J3>rh«^ g»b 

J3g©JS£ £ N HufBgl 1 tT y h £|g UTfcfc»&fcS' U ^ >M©tuIB^ 1 ^iSfcjSS 

c mmn 4 0 ] na mm 1 »fb u ^ >m*K wmmit ^ »; u >m t mz^mfo 
mm h(D?$ izmm $ nr & d ^ mri aig 2 iHb > u >n*# Mia^f b > n > jh h 

Bul3^-hi:©^tB^^nTVAS^i:^^i:TSiiAf<iS3 9B3fB©^'J • 

&mm*mi£mR fc *&&r b^ra & as u x u fc * © x* & 3 ^ ^ s«?a t r s a 

[llsfcJg 4 2 ] ffTgBttffiffi!*Mi#£fc ^ U 3 >2» ?> j$ t) n HuiBIg 2 iHb > U 
[at &m 4 4 ] fuHBfg 2 gHb ^> U 3 >Jgl#'>& < T E O S £ «fc £ 



(18) ft$k2 0 0 1 -5 1 2 2 9 0 

[nt^i 4 5 ] ituiesg 2 iHb ^ y ^ >m# n nirtasubS' y n >m©±® tcnag? 

^^t^§^bTV^^Ch^^NFfSc^■r^si^J13 8B3i8©^y • -fe;i/ 0 

[it ^is 4 8 ] mzmmfammte, ftffi&mm* •^i/ohu^ >^^tz 

fciu fi^«^f^m^-r^ci^©T'^^*)CDT*$>?>ci^*^i:-r^st5f<il3 813 
[ff^JI 4 9 ] FiuH3^«tiMfi^&s ^©'J>& < & y 3 >*§g# 

sb£#»-t* ct a t uts sMt^ y >©m*@/&S£fT a z hxmm^tix^ t> 

, tul3^> y n >^sg<fc#s HulB^b^> y n >M©Mf3^#U±A£nfc?i3Iit^ 
[If5l<ll5 0 ] 2ty h©tM£f31i^tl&^»£M^ y • -tJliz&^X, 

mtzM^ntz^^^)immz^^xm^^mx^ntzmim.^RTfm2m 
m*$$z-tzm i tuism 1 ^st>*tuf3^ 2 mmcommm 

S^HuI3mi#«BT-fe^. ftu§3«*£*:> 

mmm2mmtiz^vxm^ntzmmmmmmizm^^un^smx$> m 
ism 1 mm^T&m ^tzm%znffiffimmm&m zmm u mib^ 2 



(19) ft$z2 0 0 1 -5 1 2 2 9 0 

mmm i mm^m i sjbe^m btuiBy- hitifcgg 2 mflE£EMjD-r& 

HuHBm 2 3C^£g§ 3 SJEE£EP#n biiulB^- hM^^itflB^ 2 SEE £ EPi0 1" £ £ 

b T V > 3 £ £ ^[S#»at««©i«fflJ©ftT fcHftgf S Ml * *;H*J©& 

tuHB^ 1 SSi^Jcffl 8 SJE^EPia btafBy- h £lg 9 M]£&mwP& ciitio 
Ts HUI3M2 If y h^^rHulBffil«#^McDHuHBm2^t^bfeBuHB«^f« 

EEii> mmm 2 ^t:^ bfc iiui3«ffiffl«^£*??r#S8l bT v^^Vn i: £ £ 
HuI3^^^;u$SfettS^1-^cD{z+^^l OSJE^ &S3fti3MA££eftr 
^abTV>S^§^«#MM^©M©KTtc{igTSM§B^^^;i/i^© 

[nt^ 5 1 ] mvmmmm&wz^ 



(20) 0 0 1 -5 1 2 2 9 0 

[ft 5 2 ] immmffimm l fc 2 1 * h *gata nrt6&# j? 

^##:SM(z{iBul3^ 1 ^TOiifiM^f©^ 2 mm.B<Dm 1 2 MM* 5 

Jfc^tiT&'K itufB^V --t^Mic, HufBil 1 mmtmtzn 2 M^iiCDP^ 

^>m&, mix* bzmm-rzffifrx&zmmm i^mo^x^^mmm 

±ftX Lfr& fulBIg 2 SS^ic^ bfclg 2 gp^^^ s S^f Uflo^S^t 

tuH3^b^> u 3 >Wk(Dmmm, 1 ^^t>*tui3^ 2 mci^ % ^ *> 

izmmmm&v— h \zm 2 mjz&emT&XT- * mmm 2 mi±'it, m 
i3^<b^> =j >m&mmmM%i%ft Lx^&mmm 1 ^#©iiTMrs-f zmm 
^**)\s<Dnm^fto)mmm(D i m5.& d < , mtzm 2 mmtmrnm^y ^ 
>m© mtzm iffifi-iz mm g nx ^ & v ^ ^ ^ &c a t? ib^/ s ^^ctoti 

2mffi.bmmisnz>£o\z.-?z>mK.xfr)0s mm&mffiiz, mvd,m2mmizm 



(21) 4$il2 0 0 1 -5 1 2 2 9 0 

3 mm.&m&£ nz> =totu mmmt^ u ^ >m©huhb^ 2 ^izm^mmt^ 

[IS5f<lM5 3] 2 hTy h©tt$g£f3^fi£&^l^ h . ^ ^-^^ 

• 7d^7?7^ • V — K • U-'^^'J (E E PROM) -te;Wc:fc^T^ 

mmm 1 mmt^mm ^rzmm^mi^mm<D-^izm^m^mR(Dmmm 

MB^#^*^l^©MIBmi^^MI3^2^^©P^©Pt^(3^^n^5 : - 

BuHB#^«^*#JiMM©±(3fi^T^fi5c^tife^ 2iili:, 
MI3^2^M©±^fi^Tff^^nfe#«^f4^^^^>^-hi:^11x^ 

mmimmvtmffimmmt, m^mm'&mmmmmncDmMmm.^mx^ ot 



(22) #SI2 001-512290 

ZtiXjo*), »saWb'>U3>Jtt©Jp^tt % buBBIM bTv l-&^UBuf3$g2 hTy h 

ifefc^^^ £ -*h§ 3 fits- iRim^©* t £ tc jg'r s^io^jim^ 
mtzm 1 m^astKs^fOBufBm 2 m j^st^ buib^ • -fe;i/©3«inissm t 

#£|g££-tf£#s bubb^^u • -fe;i/©jii^»(pi^mb§ff d^^t3HuS3^^^;i/ 

x, M&mxfa&mtzmmTz^ i^nffimmw&anT 
[struts 5] wmmffi&mxfaifcWLiz&mTz, tm&iw h&^uiwB 

h©#^^B^r^^©Bul3S#M^^©KT{c{4gt-^Ml3^^ 
^;KZ)MvMOU ^V^*fiEOfSTS^ ^^fplMiSC/b^^l-aHucDtulB^^ 

m2 tr y h©^^^^^*^©MIB^M^^©^Tfc{Sg^^BuHB^-V' 

*;b©*foM#cD u ^v>fiiaE©i£Tfi^ ^n«ifc##g3E-f £bu©buh3^ 
zm&ms 4fB«©*^v • -fe;i/ 0 

[iS^iI5 7] 2 If* h©tf^$rlBftqr^^U^ HJ£U- • 4 U-V^JV 



(23) &ik2 0 0 1 -5 1 2 2 9 0 

m^^^jimm±iz, m i^zmtzm 1 mm^mz^m 2$%itmmm 2m 
miz^m^^rmt^mimmtmm^2mmt(Dmizmm,^fitz^mmmi^mm. 
t, 

i&mm<Dm%zm2$$izmm£ntzm2Mmmmtiz£^T, mmt^v --tjviz 

immM 5 8 ] mmm 1 mmm^ # 2 mm® r 1 j u wmm 2 mmrnrn 
&2m$k(D roj *m:?zt*mw>ti-z>tmm5 7mm(DMmo 
immn. 5 9 ] mmm 1 mmmMtt 2 m$&(D r 0 j *m u buibii 2 m^s^ 

im^m 6 0 ] mmm 1 fsam^f # 2 mm® r 1 j ^ u tutsii 2 

[af*JI 6 1 ] BuiBm 1 li^S^* 5 2 mWi<D r 0 j U tulBm 2 M3I*£r 
[Ii5f<iI6 2 ] tul3#jligm#^3i©^^Ma^n^BulB^ lMaa^^ta 

ism 1 ^^Bui3^i:©F^©^gi5t^ofe{igtfi^^ti, mm&mmmfc 
mm<D F*ggp {3 ffl^ £ ti & mmm 2 mm. mm& m mm 2 mm t mt 3«* t © m 
^mz^-D fz&wizMm$ti& c t znwib-r zm&m. 5 7 tmommo 
[liaise 3 ] mE&mmmim&cDftmzffimztizmtEm lmmm^co^ 
ftmt mm^mmmwmm.(D^ izmm z n % mm 2 mmm^cD^m t 
rntm 2 mmmMftmm* ^ u • zmtaztiz t g izmmm 1 mmm^co 



(24) ^^2 0 0 1 -5 1 2 2 9 0 

immn. 6 4 ] wmm i mmmmt, mmw&?- v khmje* ma lmib 

[^*JI 6 5 ] tuf3#*t4^- h £fl 1 m^*jE^EPAP U huI3^ 2 
2ffi5£«EESB«raU buSB^ 1 ^IM^gc±1fef"^> d h M J; *K tul3^1M^*^f© 

a #m^a w rcfcit t± tu gsm i t mmm 2mmtcorscomt^^ ^mz 
x v sjv h*mmi/ ^;i^±©s^#^k tuiB^ i M^m^©g#iiuiBp;f£« 

3 ^ h mm \s ^;i^±©m^#^n& m am 1 mmmn © 

[ft^n 6 6 ] mmm&f- b izm 1 pn^mm^mu u mib^ 1 mmtm 
2pfT^mm^muVs mmm2ffim*mmTz>ztiz&t). mmm2mmm^<D 

t § (c(iifii3^ 1 ffimtmmm 2 ^ t ©p^^mib^ ^ 
xui/sji \zmffi.u^jiu±(Dm,ffi.ftMti, mtzm 2 ji^m^foa^tufB^^* 

HX±(D t^iz {ifuIB^ 1 t mffcm 2 co mco buhB^- * (3 gu 13^ 1/ ^ 

mm 2 i^tjia^tLfetulB^ 2 liifottl^iiitJ; a £ bfe^ t z&wt 

T 3 Ht^H 5 7 8Bf5©$f j£o 

m i ^m^&^cDig 2 mmmvm 1 2 ««^j«$ttT* t> . m 

§3*^U •-fe^tfMfcx MIB^M{3ffM^tiHul3^1^i:HufB^2^h©^ 
*m&TZ9-**)l£., mi^RTfm2Z®*£Lmtt**)l<CD±lznteTBf& 

ztitz&mmmtemmt. m&mmnmgmcD±izmtxTBmgtitzmmvtv- 
mmmmtmmvmmm 1 mzm 1 mfemmztt^- u taS3i§a^mB©Hui3 



(25) £fH2 001-512290 

tuia^ i mmzmmn&*mu u 
JiLhfcjjv^ tuta^ ipjf^«^#p>if^*#*i^T©^^^{iBafa^^^;i/t 
x u vmffi,yL±<Dmffi,&mn, mtzm i m^«#* s Buiap>if^«^»j^±© 

tuia^^u • -fe;KDBufa^2 try h©«Si^^mt-fe^{c N 

iu§3fg 1 «^ti|frgBII 1 ffiJ£«EE£EPin U 
tyia#«^y- h (c Buia^ 2 3f^«£E*ffiP U 

tugam 2 M^^m«^^EPip u 
«ewt©«m b v ^ cfc a r * s 

[st^cis 6 8 ] Huta^ u • -fe^fc^^nfcHufa^ 1 p7f^m^fsz>*tuia^ 2 
mmm 1 awsfciEmjEE&Btfm bx> ituga^jf i§m«M©iufam 1 mkmmg 

tifeButamipif^*^f^^mi-^, 



(26) ft%2 001-512290 

[0 0 0 1] 

-f U— ifT';!/ • -TW? • U— K • U— • ^ 'J (E EPROM : * 

o 

[0 0 0 2] 

tf&&e>f£s U— K • ^->'J— • (ROM) s 7d^7?7j1/'|J-F- 

(PROM) \ U—Vzfjl ♦ 7d^77;v • U— \t . 
U— • ^^'J (EPROM) . j. ij £ ij— . ^ ^—^^ . / D ^777 

;i/ • U — K • — • (E EPROM) s ^tlCs 77«r>aEEPR 

[0 0 0 3] 

• ^w* (mmatitcT'D^^Aqjti^^w^) 

&oT^£o ROM©«5i^(i, ^©R0M£gB1I£#3^-*£M&/v£#S'J 
O^^WIT^ i£jgxa*©-f£l^;fc^T^;bft&o tot, ROMC 



(27) 001-512290 

[0 0 0 4] 

¥a»{fc^V\- >fXJ:bTROMCDftto^:EPROM 1" 3 J; ? iz ? tilt, 

r o MvmmcDm&biit^T (Dm^mRumm^m^sm: tztiZo 

ZiZtemftft (UV^6) £MML&f:m{;£&e>&l\> EPROMIKt ^*CD|^ 
[0 0 0 5] 

^^/W^CDa^CDEEPROM^^fc, R OMhit^T £ !9 ^ < cDMft 
XgS^ISlIt^^Iilt^^ fefilEEPROMtlt «&<fr&7j^££ 



(28) ft$k2 001-512290 

^©^SVMii^Sff^iii:^^ ^titeu J^BU©EPROM"rti^nTtl 

^cotzlsby^ >r>a (— ^r) EEPROMWitlT^So 77y^iE 
EPROMCifllfit «flsJ£flE#SE^£fcs ^eniCi^rJ^ htfe^CiitfeSo 
[0 0 0 6] 

^#ft^ : E , Ji:btEEPROM^j£<fffl^ti5i^ti5;'5t:ojit, ^© 
[0 o 0 7] 

^mm^m4 1 7 3 7 6 6^ (Hayes) Icfci, #JS-^«-^bt?-^ 

(mnos) mm&mfrs£tiT^&o z(DMNosmmi±, -mcomuf- 

XBl%gti2> ; b(DX$>2>o cr©^WX©*§&^p;ff±x ^tL^ffl^T7^^^> 
aEEPROMWn^^iW^-^t^^ ^bM-^bM-^bM© 
HJl«jttii^<. ^bfll-^bM^-Smst^mfflbTV^^fc^ *32^©P& 

±ji ^ffM^ tir v n £ iHbj?n# ^ © - mmmx tt ^ & v ^ & »s w\m<» 

[0 0 0 8] 



(29) #SI2 0 0 1 -5 1 2 2 90 

Itv Hay e s^tgl^tiTV^^ 1 ; --trj^it ^bJgt©#^fft& 
ip£&3 5 0 AX'$>Z>££tlTl,->Z>o Hay e sftgf©^W "5 

&(DV&izmmijfiiizmuTznE.%. $mic'm^mEEizT&zt&>&m£te-z>x 
#£&^i-£fc&fc^bM&;p<^££t#-r\ ^ofcfets t^w*©^** 

oTiotK ^LT^©£h#, i©r / W ^ ^ffll^t 7 7 >r>a E E P R 0 M§ 

«i^-r %> z-h^ mm±^f rti it l t v ^ * ©t & s 0 

[0 0 0 9] 

^VA{i^©^bM^IE?L^iAt-^^©^rtL^*tftD^«^?>^V^o Hay e 

^ntioT^bflI^cIa^t^t^Tv^^^-^^v^-r^^l^a^>^) s ^^ 



(30) $$312 0 0 1 -5 1 2 2 

[0 0 10] 

©#b£b# d CD P Ng^©jfi#«tt« ft ic m ur i- s 

[0 0 11] 

Mf^ H a y e s^H^F©^^ U • tVWX*?^ y S/j. -^^ij • 71/-f©7 

3g£LTM3^U • Hr;i/fcg^£ftfch:y h^^:§3fe«jEI^T (IP^IR) 
[0 0 12] 

#®n7TO<v ^ © #> L # V ^«jEE#g&a^T Ml© t £ WiimjE J; D 
£ > m&fr/ffi&Mlft *fflm? £ tz 8><Dy*s W * £ fi#] t UT<£ffl L * 1**1 
[0 0 13] 



(31) »«2 0 0 1 -5 1 2 2 9 0 

^mm^m5 1 6 8 3 3 4-^ (Mitchel lffe) £fc*. im<Dh5>i?X 
PT'ffif&lstz (^>>^;i/- b^>VX*m<Z>) EEPROMO/t'J • -tJl&m 
TjkgtlT^&o £<E>Mi t che 1 1 ftfttz&mZtiX. E E P R O M<D* ^ 

u -*m±, mitm-mitm-mim (ono) mmz&mvT&t), 

[0 0 14] 

iOMi t che 1 l^W^'J -^/W^tt. =mmm<Dm±mizmfcm 
£Dfix.T^3&©cZX 77>yS/aEEPR0MJ:Ltffl^?)(Z){:#(:lbfc^ : E 

< ?2>ZbtitT~%teUZ.tlz&% 0 MitchellWr/WXm 

^ yi/aEEPROMi:bT©fflI(:ffl^§Ii:OT^^^»^Oi:lT 
[0 0 15] 

^>>^;i/ • h7>^^I©0N0-EEPR0Mr;H7^Ucgf^ 
ihUtii r» a True Single-Transistor Oxid 
e -N i t r i d e -Ox i d e E E P ROM Device," T. Y. 

Chan, K. K. Young and Chenming Hu, I 
EEE Electron Device Letters, March 1 
9 8 7 j #$>3o IpJ^iK^H^tiT^^U • h • xu* ho 



(32) 0 0 1 -5 1 2 2 9 0 

>u xombWk-mbm-Mfcm (ono) =mmmizwm$ti% 0 mxm&, 

W&frRXfmttiV&MftfatefioZ£%m.7FlsT^2> 0 f^t, Mi t c he 1 
[0 0 16] 

• h^>^**fcfcx ^SPgcDb£^iitu^;i/£t£>£bTx #^©btWilu 

h*fBtS-e$s«fc-5t:L"r^So i^Jii^ 4^©b#^ffii^;i/£|$o* 
t'J --fe^iis ^t'J • tMiT2 h©§Bt8# nitre So 

Tffll>&*lTl^S^ 77>y^aEEPR0MCDct9^^ : EU -^VW^iC& 
Klfcftjfcflil^JtXTV^o tztz U l^;]/b# EPROM 

fevtz Lg^m&, mfeT^%vtmizttjfoLfcL%\,^m { t t gmm%mz.x b£^ 
t » * Tit >> ^ ^ a ^ e> w £ & « & c, & v n # N ^ © w l t mm 

[0 0 17] 

77r>aEEPROMt: ^Igpg <D b # v ^ £ Wife T % tz #> tz i± x 
[0 0 18] 



(33) #112 0 0 1 -5 1 2 2 

(Ditto. $!if^ufc^yr©^ffi*As<£Tu aK*»<ST-r*« &b s y^u 

fcSI£Li^hT-ii&^o £©^SPBb£^iitan?fci\ flfc£#a?fl£fc:&£fc«>x 

t£h bTfflV^tlTV^o 
[0 0 19] 

z(D&mmis%^mmztemiz, &&mizttj&istzv%^m<D&®mm&mm 
ommhmz.mb?z>tz&> n &m n Mits j&met l t n < t v ^ mm & am u t 

«3i^t:J:oT^-rsbtv^u^;i/*si*fBcS)Sfc«> x -en^fc: 

Mji^T^iz^m^^f^(D^(D^^<t^^^^^m^o t^oTs =&«sgt:*r 
jiSbfcbtv^©fiF^i5ffl^^(D^3i^^^^{3^bb-r : fT< £ ^ mm* 

(DT'&2>o 

[0 0 2 0] 

[0 0 2 1 ] 

lc cfcoT 4 ISPg© 1/ (CaS^T- £ £ <fc ^ bT £ < >&gifi$> S o 2 fgpg 



(34) 13*2 0 0 1 -5 1 2 2 

<D\s'ouzmfeTzfztti:J:^m&, B\i-t>, mn<Dis>tnv • tr* h ©r o m© 
• -fe;i/©tg<&t:y\ fa^tiot^t'j • t;i/tissr* r 0j tr 

^EgijT^^^ac-rsc^ £ $&siij&©;*;t ^eu 

£&&©£& 1 ©^T"^^tl^»o 
[0 0 2 2] 

mi] 

[0 0 2 3] 

3i^©s^©^#^§EsijbTtfem-frfe«^^-rs ^ne> 4iit)©L^ 

L§V>fjte^cD=&^^=t^^j§Wr^*)©^^-2)o Sf3(i s ft^-V^S 
£fc^Itift#^£^T3&©TferK ^©ei^lz^oTs ^©b^lvMMfc 

[0 0 2 4] 

-$!©L^V^-fil*^©fit^[5jDcto(c^^nTV^T^, ^— h«iE#^&ftfc£ 
^©t#V>fim^(C^Lfe^©g^mL««th*9 U©Hg©SS&Jt#&a&-ra 

5i>tE»jLTtftmu*^ntf3&p>3&v>s«t©^:^$©ajc*s^v>fca«>, 21/ 



(35) <&m.2 001-512290 

[0 0 2 5] 
[0 0 2 6] 

tRSI^H^5 0 2 1 9 9 9f (Kohdai) Izfct, ^iM^tU • Hr;i/*s 
MOSh7>^^t-I^fit^5o c©^'J • 3 i/^i/CD^— ^ 

[0 0 2 7] 

*mft&&5 2 1 4 3 0 3f (Aoki) fcfcJu 2 try h • h 5 
^^tlT*5t), £©2tfyh • h^>^X^«. 0E*«±fc:j&* 

[0 0 2 8] 

^mm^5 3 9 4 3 5 5^ (Ur amo t offe) t^^tlt^SROM^ 
«{4<E^cDa *>© l**s fc^t'J • ^;M3*f/foL£:try MRt:ga!jlE-rs«t 

[0 0 2 9] 

*!Mi5 4 1 4 6 9 3^ (Maffe) ^i^-h&ffl^fc2Kf h 



(36) #112 0 0 1 -5 1 2 2 

lo©tfy fmS'JcD > is X & IzidlMT & £ o Isfcb (D~V& & 0 
[0 0 3 0] 

Kmrntms 4 3 4 8 2 (Harai) Cf£ N EPROM^EEPROM 

«3i^«^fM^3oJ^±©m^f«l5H{3E^-r^cka{cLTl^o £©^U • 
-te;i/fci\ ^©IBmi&ftfEH (/^'J ttm^gtiT, 3ii*m±cD 

1 -DCDtitMizmfegti&o 3 it dj^±©/w ^- ura^ia 
liRjfEfci-r ^©fto u ^mj±&£>*ie© l g\,^mmE.*@im tt 

^©^'j ^-^IB^ffl h^>>?^^^, ^ftfcifi 
[0 0 3 1] 

ij-K -t^U-^t'J (EE PROM) ©#&<£k ^etBU #0* 
[0 0 3 2] 



(37) ft£2 001-512290 

fcttTfx ^©ffe©^T(±^#J^y h©»^i:PI«t:UTfft>*i*o -^CDhTy h 
[0 0 3 3] 

z(Dmffimmmm<DM£&mfe$nzztiz&^xmmghzfrzx&Zo m 

[0 0 3 4] 



(38) &m.2 001-512290 

(Dittos ^'J • *;i/©IS*3a*ttiS^5fe*^«JS^©K©L^V^«E©M 
[0 0 3 5] 

<<><Dftm<D (^iHtTy b ©*§£-) N Ufcfck V-*©3£{£© CfefldtTy h©^§ 
[0 0 3 6] 

<D±m t Tffifl i: £ tc^fig £ ftx i > 3 ^fblli, (D&mtti zm&bz 

[0 0 3 7] 

i$x%%o zn&oimx&zvut, mmu^&m^ Y>*;i>®m&&miz 
ft£Lte^£oizm±TzntT>is*jmM&^frzxfo2> 0 ip*k m^©*§ 



(39) tt&2 0 0 1 -5 1 2 2 9 0 

£ m < T Z d t # T* £ 3 CD T' & 3 o 
[0 0 3 8] 

[0 0 3 9] 

u—^jyp-y-y • b^>^**#, mmm£&Mizt£2>&?ti&&^tzfr 
ffe7a© »h7>s;7^^btiiibt, 7D-r 

[0 0 4 0] 

MC^^'J --te;i/#2ey hX'&ZZ.tlzmmLfzmmte&iZ'DUTUT 



(40) #^2 0 0 1 -5 1 2 2 9 0 

[0 0 4 1] 

m^mmzmm-t z tmz s mm \,^^nm^ u^^r^f ? <t a t ltv^£: 

^^j-^-^^^S^Lof^M^^^JO. 2umt^Os ^-f ^;K£>$sV^^ 

[0 0 4 2] 
[0 0 4 3] 

5Si;TJii;£|p]£:U£i§i^£tet: N 2 if h©I3^iWqrtg(z^^ 0 etui. ii^|p] 
-2) o 

[0 0 4 4] 

*»2t^ h • 77 >r>a E E P R OMti^BMCIifS fefeCIt 



(41) &m.2 001-512290 

zzttfiMZL^o ^eti®x.s cicitbu^oTs vt&coi'ytni -t'^ONO 

-EEPROMO^t'J • Hz;i/(CO^Ts £fc s '&&<DW&fr. ^e£B U 

^©ONO-EEPROMC^^'J • -fe;i/CD»T®l2T& tK dtfM^U • 
fdu fy^CD&^iK r "A True Single-Transistor 
Oxide-Nitride-Oxide EEPROM Device," 
T. Y. Chan, K. K. Young and Chenming H 
u, IEEE Electron Device Letters, Mar 
ch 1 9 8 7 j ic&S^tiTl^fcCTfctK n^WiXU.(Dn^l±^(Dm^ 

#£f&L^bT:i3!K dCD^U • -fe;i/4 liis P^>U3>a&K3 Oi:, N + 

*lfc2o©PNghir£ N 2o©tM3 6, 4 0 ©Htc^*nfc*#«<4©S<b 

[0 0 4 5] 

;i/©»&#-£fT5 fcfcJu Kl"f >3 4St>*y— h 4 2 fc*4rfc*E£BW)nU V 
2 ^IttSo ^flcaStii, #>Jx.fcf. hfcfct 1 0 VCD*JEE&m&DU 

v-*fr£^*;w^i^tB£fts fh >-\fp](tTipM^tv^o 



(42) &$k2 0 0 1 -5 1 2 2 9 0 

[0 0 4 6] 

^H^fM 1 7 37 6 6^ (Hayes) £i± N £©<fc 3 &^bJlll©iaiMffJ 
&iS£#$j3 5 0 AT'&ZttZmgtiTUZ fg 5 0ff~^6 Iff 

jEii&mitmzMmztixutznTb^isT, ^(DmitimizwmLxutzmffi 

L^(Dmihjmcom^^n<vrz^^^ ^^frimitrnzmmztitzm^fts ? 
(Dmtim(D±izBm$tix^z>mmvk?- h^^Abx < zjEiitm'&LxZ: 

istzmw&s • *)i<Dmffimmmmzmm£nx^fzm?izmw*R 

ttaifl^ $Jl 5 0°C~,fa2 5 0°C©*5Hl^©SJgTfeS^ ^©^{3 S ^— hfr 
5>^<bM-NlE?L^AUT«^i:^-r^fe4?){c, mitmizffimZtiX^tzWM 
&mzU'P?Z>Zbt>&Z> 0 MOS^/W^icy- MS^3t^LT^ffl^tLT 



(43) &3k2 001-512290 

[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

j*X\±, *y h • x.\s>7 bu>&mt$'>)^>m^&Agtitzti:t>&, m&t 
, EPR0M J pEEPR0Mt^ffl^tltl^ittt7D-T^f • V— Y £ 



(44) ?$at2 0 0 1 -5 1 2 2 

[0 0 5 0] 

i»©i>>y;i/ • try h •rAMxoittib 

dftcfctK «CD77'y^>aEEPROMCD^ ; E'J • -fe;i/©s^m b7j*£ic:-^ 

PJxffimf—hZm^fzbcD&^&fz, f*®EEPROM^^b77>r>aEE 
PROMO^^'J • -fe;i/©— H^^^i^m b73^(is hi: b'l^-O^Jz^Jc 

m&£bmuTzmf£M&^£^o&&mte%tzttT*&z>o 7n-ro^ • y 

£*U£. K^^>^i^mbffl*ffi^EpiabTV-^^ifebT*)^ Sgfcv 
-^(3^tBbffiSEE*EPiPbT KU^f £.<|pJb<fc^«ffib£ 

[0 0 5 1] 



(45) #312 001-512290 

■&'nt>n%>o zcDM-a, i/3— h • /V^©01>©S&<fr^;^£7^-w Steffi 

«jBE$:-ifP^e>^^±#^-yrTfT< ^3 &©T*fc£o fits ^*;i/tt«t 
[0 0 5 2] 

ji^vi/x*Epjp-r^>^io]h[5ii:^[RiT-fft)ns ztii± s Mfoftm&fr/wtttiis 
&Ltzt% (fiP*>, ^ ©y- ME^^©Miffttfe^e>il 
roj ©bfy rij ©tf.y ^ b%mmizum-rz>zb-&-e%, JLo s ^— ^ 

Jz T £ c #T- £ 3 J; a *i£ o 

[0 0 5 3] 

#fgBJ3fz;b>*>3 2 try h • U • r/H X 

2 tf y h • 77^i/aEEPROMt;VO»rjSi-(!*5o ##*#-5f 1 0 fcfc 
;©77-r>aEEPROMO/^'J • -fe^GD^te^Jib^LTiS *K 

^ne>PN^oa^cD-^(iv-^ i 4 2 i:©Ht:^^n-r*5D. 

Zti%&M&'&&£VP-&Zbtzir2> 0 Sfcffe^H: KU-f > 1 6 i:StE 1 2 ^CDP^ 

6o~io oAtfe^ gMb^yu^Bti 8tt. *j\<<D±m*mommm* 



(46) &m2 001-512290 

Cl©m^fJS^M2 0CD$f^UV^^{i2 0A~1 0 0AT-fet) N ^GD$?£ 
U^tti^^VSisN^feSo *^MMM2 0 Jc&A£*ifc*y h • 

bX%. iSlWis M$aA IfeM ^ U n >Ih ItffMt 5 3 i: * t» t -5 

tilt, p<^& U • Hz;i/©iMtii#fc:s-?3&s h v^ji/MtiotiMl 8 ^jiiib 
T*^fM^M2 0fr^ffiiT3<D£|ftihir£fc&T?&£o W±©Mi:t5ii: 

IfeT&tK igtfcJ^ fefflty h^i©R2 3f^U £i»Jtry h*jtm<DH2 
[0 0 5 4] 

4 XX$)Z>h\,^oZ£X$)Z>o tot, 3l^©->>^7;i/- h -^W^fcH 
T^ti-r?)©(;^LxT, £ffitTy Mctotli, £{IJ^^#c:©;£{l|iJ try h© 



(47) 0 0 1 -5 1 2 2 9 0 

[0 0 5 5] 

jKjES^nr*?)^ ^©i^>'j3>i2 2©jf*bt^*ttJ^6 oa~^ji o o 

XU^mm^- h 2 4 If 1112 0*t,«fiit5«i§ifclt^§o 
h 2 4©;p£fcJ:^4 0 0 0At-fe3o V— h 2 4 (i^ B B B ^ 'J □ >«t 

[0 0 5 6] 

•k)WDmmmT'$>Zo mzmwiz-tztzibiz, Mo^ai^^vif^ 

©o^©^*fc(j-(:#It^Mltfe5o PMI6 2tl±, N + V— 
«58^ N+ KU>f>fS«6 0 h^JFM^tLTV^o P^aiJfc^ll^ U 3 >*ffl 
5 7 -frfciMb > U 3>I5 4 2M<om.it > U =f >/g£ 5 2 , 5 6 

afclt^>U3>©y- h 5 OASffM^nT^-So ^-h5 0(l — J&lft 
fctts NMMtl^Ii^t h'-7bTMl> MK'J>^10 l9 -10 2O I 
^/c cCDMSIbHT- K — 7*Lfe*»©i:-r*3 fcftJT^So 02 lZml,fz 2 If y 
h • ^ U • hippie, EJ3©^^EU • 2 tfy hcD^-^^gB^qj 



(48) 001-512290 

[0 0 5 7] 
[0 0 5 8] 

77^>aEEPROMO^ ; EU • -fe;i/ 10 (12) ©S&MfctfS&fH b&fr 

■M£ftimtfjL»fms ^0«^bTT-^^<s $mmmttbLxnt>ti 

[0 0 5 9] 

EE©£i&©i£££§t*fci^©fc-rso in*.s wtmEEPROM©^ 

t'i • -fe^ffl^T^l^JS&bfc^U ■T/W^Ofy7^tt > ttl&tEtf 
tit^C k^A&nS^ fcfc £•£©«*&«£#£!& bT*K ^t'J -^1/ 
©^-K KU-f >S15V — ^CmSD^nSSffilix £SEE«ilIi *IT 
^T^I&b&V^©h-r&o 
[0 0 6 0] 

1 h©Jl|S7j|pJ*&^ 

gEM©^ <U 02O77>r>aEEPROM^ ; EU • 1 O'sGDg&^fcJ: 



(49) tt&2 001-512290 

il0^©77^^>aEEPROM^ : E'J • -feJl/'xODft&^fc mffiOfimX'ft 
t>ti2> 0 W*>, V— V 2 4j&tfKl/f> 1 6^^{zmEE§9Iia-rSC^T% S 

&3frf>T"&3o tot, t?tf+^^x^j^§Iitifbi/ 'J ^ >I 1 8© 

#T>i'*jimm*mTfMz-, mitm2 otzmmztizmmz, KL^r>i6© 

t h*U>T > 1 6 ^P^M&LTl^?-^*^©?*,©, 
[0 0 6 1] 

mmmm^mtm 2 0 # e> sfftiia-e 

[0 0 6 2] 



(50) &m.2 001-512290 

[0 0 6 3] 

i hcDju^ipjsimb 

&^#ft£ITO|pU«ffib£fT-5 ^W*©«&^icmbh£ 
[0 0 6 4] 

i^t±#tSA»^ )il^^mb#5$££&fflbfci§i% ( ll^ip^ffibj htt 

ot, z<DWSLfrmr3<Dfem(DmM&, ^tu • Hz;u©B%mb7aft£«&^7jin] 

[0 0 6 5] 

tPJHBtcSi^bTtT<o EI5Afcj: N t*©7 7 >r>a E E P R O Mt ^©lrS@ 



(51) ft&2 001-512290 

[0 0 6 6] 

03©^U -t;K:mfec!)t^^ Bp-£ N 0 2©$ffi£J;:;fc(*£g«l 
20^ ft^£^|i^U3>»iffc5 7£#ifc£^£iKb^y =3>fll5 4£g 

M2 0 13 \y h «xi/^ hn >3b^xf 3o ^bJlg 2 0 § &«> N 
jf^^^fe«^f{i Kl/-f >3 4 (0 5 A) &VM>KW>16 (0 5 B) (Di&m 

^ffisffi©±#i|ig^ijx.{^4 v-^fe^o y— h(Dm%m&-rz>?-^*ji<D± 
$>% 0 ^(D^n^^^ ^©^mt^^^oTiii^[qi(ci^mufe^^« (ip 

-e^^tca^^nH^ s^M^^©s^-e$)^o ;n^(pj^mu^*mffib 



(52) #Si2 001-512290 

das a) ©S£#+#T-&tt*uf, m^i±c.(Dmummmme 6©ito^ 

[0 0 6 7] 

IH3 8©a^tt#^M^bTV^^V^^©AT(3'^4gt■-g.^ J t'^;^©^^C{i^ 
^r^M^TO/b^^^^o ZCDt^^-^^MiZi^ Z(D3-^*)\/<D±&<Do-t> 

mnmmmme e (DnTizHLmT^^^m^x, sifi^fp]CDS#^^LT 

^fr&Kifcm&cDmm^ mmmmzm^nx^^o tot, c 

(D%immm<Dti3ti 3 5 iz^\-f^mm±^ovx^^o ^n®>Xs m 

ffimmmM6 6 (D&^mt^mcDms.^ >©s&-e&£2 viz^m\^< 

o t * * ;i/««t #£rt*i a o 

[0 0 6 8] 

EI 2 &1>*HI 5At^lfeft^ ;i/©T^©ffc|f4 L itlSit^ 3- ^ * lift 



(53) &m.2 0 0 1 -5 1 2 2 9 0 

^bjo^^u • JzjMom&ttt^x. ^mzM^m^mm^^wt. 
^commte, mfifamm^tttmx.xuz^hiz&Zo 

mffiffimmm 6 6 cms a) ©*t^®i-^^-^^;i/©^©s^ 

3i^B#^{i. 1114 $<J3 ^ U#T^?)Cl^yb^^^o 
[0 0 6 9] 

i try hcDM^^mu 

77r>aEEPROM©^ : E , J--b;H0 (0 5B) Oiffil^^ 

^ 1 4 h^- h 2 4(c^^(zmE*EP*PLs Fl/-f>16 ^Jfef-So HI 5 Ate 
^Ife^^t'J • ^W^hlqUtlZ. EI5BCD^^EU •T^JXXt), 



(54) #S?2 0 0 1 -5 1 2 2 9 0 

©ffe©^ ttfiffll If y h ©iiiir i: |5j d s& -5 o El 5 BTr&s d ©«#}i«fSSs& 
[0 0 7 0] 

%o mz.&. mt3V(Dm]£%f—hizmn\sX<b, \s<d®&iz&* 
14 (z(Dv—x&wittivmtei£\!i,'{>£[sXffim?%) tzmrnvtz^^^ji 

ZmfbtlXjob, ^^^frV^CD^ft^Rmmfe^-tZtztblZ^ ^<D2ViZ 
£&lt*U£&£>& < 05 AlZTT.Ltz^CD^^ »; -^W^tC^^T. * 



(55) ft&2 0 0 1 -5 1 2 2 90 

J; \)<bM^>f- bWE&WimT m«4V©tE^l"CifeS, 

v—x%i : ?!zmQ£tiT^z>2V(DmBEizmfe-r%>tzisb^ *«© 

mmmm.rn.WLQs (esb) ©mT^ig^^^^^^ogB^cDWP^^fflt- 
5B) ©js«6 8 tz&Aznzm&frmmcD&w&mttzzhizb'Dte&zt 

[0 0 7 1] 

«c £ tiT §3* L £ m# * x ISJ^ £ tifc * * ©TO £fiM# t-S^hiiilTfe 

^ic|siD<Ji^(pi^mb$ : ff oT^?>ffe3o S^^ffofe^^eu --fe 
;i/©itffiL£JiI#P^mb#^T*fT Sfctofcfciu *3&^*fr ofewtu --fe 

M£fr&D*g©m^£^L&{:tn«&£&^o dtit^UTs 2M8HJ3fcJ;ft 
«x SBiBU*3»^iRlfc:ff"5fc«>x «&**£frofc^ U • -fe;i/©b£ivffi*JE© 
±#*i £ (1 % £ £ T £ tz to MbM^^a £ & v >S#©fittlS© t: 



(56) 0 0 1 -5 1 2 2 

ei 4®^7m m#© b § wfimE v-t^b^s 

mfcfm<D*XffiJ3mzfrm^XJi;ft^XL£oZtlZfo-Dtzo £©cfc5&m^© 

^&£3l£:fc^T|g£-r£o 3©^U^>Sx3 > • ^— ^^Q,E|« N ilSs 15 0 
°C~2 5 0°CCDU^.mmX' 1 2 8^-2 4B#P^{cSoTfTfc»n^o ^©^W 

Ltz&cDxits ^mizm&te&m&mzntefr^tzo ?<Dtz&, wMm$Mfot 
mzwmgtitzmffi&v^r>is3> • ^—^mmom^m^m^^-h^x^-mv 

lEitM-r&o ib^Fn> - *^fcr>^*©^^jgttci©p ( g^m#©^(c^fb 

rjg»w*sceD*ii«$wrsfe«>x • -fe;u©^mb^S5i^^iRi^fRifc:fT 

a «£ o fc: L T v ^ 3 & N u # v ^«JEE fcrtf #©±#>li^ tt±# £ -a- 3 fe tb (c 
«i0l#^ttAt§;htJ:ot N ^-fbSI©ra©«#^>os#m{3X# 

<^-fb-r^>o c©m^#*p©^fb©fc«>i3, n^{c^$nsb§v^«£Et*s 
stiaufeb^v^flisjE (fip^x tss+^ii©utv^mjE) ttt^xmfrtm^mm 

&frofc©T-&3o 
[0 0 7 2] 



(57) ft$z2 001-512290 

[0 0 7 3] 

IWJ©77'^aEEPR0M7 r /W^Or-^ 

Htfi£L£7^ r>aEE P R 0 M^/W X£fl||^l3$iJ^ LTft^ftfc^— *£ti 
[0 0 7 4] 



(58) #S|2 001-512290 

l^>itJE#+#t.=;S<&3£u g<fbJ3I 2 0 Oft^f 6 8 (E5B) ©H 
[0 0 7 5] 

?>gmTtf§s 3s*^iqi^ab^cD®^©b^v^«jEEa:> m4 vemt^tzte 

Jo y-MffVcl^4VT^D> £©»£\ KU>f>«EE#JKJl . 2VJC& 

ofe^^«, ^©^w^^tsin^fc^br^j (Vdsat) o y-h«j±v G 

>«JBEVo#l. 2Vt:lLfcf^ll fiA»e,It K >SJEV D £ 
±#^ttfe^ b^teftEEVTtt&tt-^fbb&^o ^tiK^'f >«EV D % 
1. 6 vtna^bfefc^ta:. ^7?fRi^mb^^;©«-&i:liI^[pi^mb^^;cD^ 

[0 0 7 6] 

El 7 l:^lf:^77lt *»^§77>r>iEEPR0M-fe;K:fM 

^fTofc^iz^©^ i) • -fe;i/fr£>©^ffib£fr *>m^ ^©^mb^Ji^iDi^ 

msa-rsa*^ >mjEE©gn&£bTgibfc mumt, b 

ic$ii#bT^jo Ji^iPi^mb^©^(c{i N vmmbiz^ Kw>fij±v D 
(D±Wb&iz k u-r >«Mi D «±iiiabTt>So -© K -r >m^ti D ^^bx^ 
jJH^ipj^ttEBbfcffi^y^ &W&frtf.1&<D* ^ »; • -fe;i/^^[qj^mb 



(59) 001-512290 

[0 0 7 7] 

I alts h'l^f>«JE (dCT'^a K u-f >«jEhtts 3e^lSl»mu©|»t:Kl' 

vtafet^Os ^tif>^©^© k -r >«^©^c^^tc{i s ^looo^ 
©M#&&o ^©p<^u • -fe;i/©BiaTO©L^v^^ l O/zAtii&^-ra&f) 
in^ipji7ctBb©ft^(iMm^ r 0j m^mmm\,(Dmm±mm^: 

m rij ^a-Tcii:^T-^i)o 
[0 0 7 8] 

^t^^rttffiVx^ v— ^^e>©gg^|^x©^M{c^(t^>^-^^;i/p^©S 
EEhbT^»^n^o ±5ili©^WJ©^T(±, ##gBJ3©^U • (#iJx.fcf 

EiSBd^bfc^ 1 ; • -fe;i/) ©^^^;i/(^ii3#^E-r^«ffiVx(i2 vtc(i^?> 

&t?&£>fcfs 3©^w^«s ^to^sk, Qzwmiz&z ifi^n 
$>%>o %tz-jiX'&, ^©mBEVxf^ o Vet < &(:mi£&£>t\ 

5>fcf. ^-h«J±AU. 5VT"&*Ui\ 3^*;i/|*)mj±£^0. 4V«T»§ 
5^f.t*$)So HP£©^*;n*]«JE{;£s v— Fi/^ >i:©P^(3^ia]©* 

^ b^WfiI*J±&, ^^^;H^«EE©M^^bT^bt-?)o 
[0 0 7 9] 

1215 B£#BBbTM3-f3i:. hSjEV G ©##b §WfiSJEV T £ t) 

P^lftjEVx^s &©$t2©5£-C^t£*l3o 
[0 0 8 0] 
[g&2] 



(60) ft$2 001-512290 

v x — v 0SAT 

« — ' — c. ^ 

V DSAT = V c - -V T - V c - V T (V DSAT ) 
V-rCVx) = V T0 + AVt(V x ) 

[0 0 8 1 ] 

W±©»2-f»4cD^3&»f)BaP>^«i: < fc-5t: N f t^MLI^itEit V — 
* WEE £ 0 V fcfg:^ b fc t %<D b ^ V^SiE Vxo b § I ^«JEECD^b« A V 

[0 0 8 2] 

&g -r & ^ -v *;i/a&# & a ims^ § N ^ © ^ * ;i/gp#© mm r$ izwm b 

eta {c, «HVtc* s 2 V©i:^t:^--v^;i/*Sftns»ns«EI L<Dm*&m± 1 0 
" 5 ATfe5. /H^lnJSIffib^T ofti&CD*^: U --fe^T-ii, t#iIM6 8 0 
mTfc^-r§^-^^;i/gp^©M^©mjE{^2 VT*&3o C*ifc:;fcfbT> * 

©STt:i5ig-rsteg2 nz&vz>im£2 vt-w<s -?ti«fc»3^/j^^ 0y 

x^lVi:^§ 0 WMffimffiHG 8©£Tfcteg1-3^**;i^#©Miftlig©« 
J±# 1 VT-&£«^©*;h,m^©*#£fci:ft 1 0" 7 Atfe^ £*U±c£&££2 

[0 0 8 3] 



(61) 11*2 0 0 1 -5 1 2 2 9 0 

[0 0 8 4] 

, tztz U^^Tl>o 5 L ^^;i'rt«JEVxh^ ft^MilOo^ kw> 

&t>, -jjcotfy hizMjit^tzm^mmmm6 8 ©to 2 5CDIT0&12 7^ 
x*<Dffifriz&tt&i-**ji\Hmi±T'&Zo mffiffimmi&6 8 ©to 2 5 ©nr© 

;i/©^S^WoT-^T"ag)^ 0 *;i/ftmjE#$g£b£ 
fMJ±«^^^;i/©^:S{3WoT-^Tii^<^§o Ell 0W7 7\Zm-f£o 

\z, u^v^amffi^ ^*;i/ftmjE#±#t-s^fc: N #w^(c±#-ra 0 

b ^ i^fiSJE©tiip^^ *;n*iSJEE©Wgfc t UT £© J; ? iz ^b? 2> fr&m 
^j©*ilT & 3 o ^ © b § 1 ^BmjE©ig;!jn# £ ^ ^ *;i/F*jmE h ©m# £H b 

ICPi^liBlli, r " The Design and Analysis o 
f VLSI Circuits" by L. A. Glasser and 
D. W. Dobberpuhlj (DB 2 i£lcIB*B t) ^ |b|^©^ 

« z (dmr x mm^izm& £ ntz & © t -r % 0 

[0 0 8 5] 

&o Kl/^>mffiVo^2 V^iS^T^ia^bfc^^ y-hma 

Vc^ftiJ: t>i^v>5 v^|g^bfe^e>«, Jii^fRji^tHb^i: bfc^iiir^^ 
fpJgBmb^^^bfeJ®^-h©p B ^©, b^^fi*JE©Mtt^h*rix^Tbt 

mi i{c^bfc^^7{i N iii^[pi^mb^©^h^fRi^mb^©^i: 



(62) f$S!2 001-512290 

u©^i3Epjpi-^ y- h «i± v G &i&^ ^f£v>m£t izmfe-r zwi^m. e> n 

[0 0 8 6] 

fetotc, sa^ffl Ku-f >seev d * i. evtig^u u#i^*^ti T 

H^l/zAt^lt^ LtlMitmjEV-r#3. 5 Vfc&Sifc^ fcT^W 
faEV T £«!l3£Lfco Ell 2©^7 7^icfBAbfc«totc, T7j©2*:cDffl^|^ 



(63) ft$k2 001-512290 

^mms.(Dmmits M^^mm LJsj&zmm Ltzmt,® Lg^mmfc&ti&f&tft 

s h'U-f>lEV D ^5 0mVfc:*ofci:i5TSi^t:«ttii&«)s ^[pJ^ctB 
b^5C*SRfflbfe»^Ob§l^«JEV T ^ KU>f >«EEVd*M&0. 6V«c& 
ofcfc^TflSflpRJtltCjibTi^o ±#gd 2 #<Dffi^ UI/^3;1/F11Ith 

sjE^a-rfflsa^s jt^iRi^tBb^*fi?fflbfc»^©b^v^«E*^-rffi«a 

^mb^*«RfflUfc®^©b§V^«JBEV T ttx >«EV D #JKJl. 3 5 

[0 0 8 7] 

2 try h • <; • -fe;i/©»&<^ 

Ctlct DEI 2 milts *§&W<D2 If y hEEPROM-fe;KDfM^I: 
h£{l!ltf y h©=§-^£, tVW • If y h • * T* £|SJ 

$te£ rit^ h©iii^[p]«^j ^Sbfc^-esiWbfc^siciseo-cff^o m 
h 'xi/^hDv^iAiTii^t^ -®^As mtwk {mmmmm 20 

;w©^©b^Wi«JE#±#-f 3o 1212 fc& N c©£(&jtry h r 



(64) #112 0 0 1 -5 1 2 2 

[0 0 8 8] 

mmi^ h©*^^ h 2 4 ^ y— * 1 4 ttsa^o^ 

[0 0 8 9] 

-<Tf£<U ?<Dfz&, b(DVm(DmtiiU±, &WVy h 

^©q&fiOhfiy Hz. U — K • (imt (U — K) \z\%o^>3- • XJl— ) 

[0 0 9 0] 



(65) 13312 0 0 1 -5 1 2 2 90 

§3bfcffii^T-&3o 
t0 0 9 1] 

feflJKy bom&frtfifttotitzifis H&{fflhTy Migt#&<^TO£ij« bT& 

<DW&M±, ^fflOtfy hcz)gfiSa^ttSit:K#§SSb"Ct^V>o £©i§-£\ f£ 
l^MT iP^^f 3££#&lv£>fciU tfflty h^flltfy h 

[0 0 9 2] 



(66) ^2 001-512290 

8£«&*tf*fli lc & S if v h £ jil^ fnj^tB L ©ff$T £ "T £ fc «> fc: dftg 
tzMz^y?- • *;i/-##g£b^fr££hjlS-i:&Tt3o i#II12 0 

os«ongf«ii^6o (mi 5) t3js«$n«s^fi±'j>ST*fet)x ^©s^ 

> *^rM^M2 0©£^©*:£fjff^££7 0 fcffl££ft*««T*HtBfc^*T* 
S^iot, roj h rij #J«|p]^ffiL©^& 

0Rwmffimmmm6 8cD^izmmm(Dmutmm^tixu^m^iz, 

©#ag£#bTM£#*&;&*rr£fctt&l>o 
[0 0 9 3] 



(67) ^2 001-512290 

[0 0 9 4] 

^ ip-feiiattsi r ij iz&zm&i^ ^b^fiotr y hos^^ffofci:^© 

v^rvwiM rij £f&mb^;r&o;fc^tL#&3o ftftsft^ 

try h©sw#k:^<&£o ^-v^^m^^M^-rsfe^t^mbics 
roj ta&^^cD^^-rs^^n^^o tot, *ji^Battt 

iHEtSH ( r> > K^) ##&U *S try ht*a^*ff oT^©tTy h 

h bTs t^m b©i^{3*^±cD h* b > i: bT«it6-r-5^fc:ff jp-r z>mR.&& 

< b&ttntf&e>&^o tots ttfflif^Kt^t^a^iiit 

iRi^m b#«g £ - tT-^'ptemtT zmm Lsaotftfi^ &£isn&m b 
o^cDs^mbft^^^i-^m^fu^^^^^^^o^^^p^T'^-So 
^^tBb©K©^mb«s!Et:3*5f-rsm^sy^i±x i o 



(68) #St2 001-512290 

#t± N mxfawzm b© u t ^f*«flE h^fqi^m b© b^ wa«EE ^©p^©^ 

[0 0 9 5] 

-#©tfy h (mi h) ^©i^^br, 
©try h (ig2h:yh) ©«^i&ff ^Mffibti)ft©^-rti©ijft3ij^^^{s 

T-T^o £2 try h©*&<^ftrfmx ^©#&<frlcegbT©^- h«jEE#^* 

;i/©b£WfimE£ o^p^&ii^u c©*§i%. mivv hitwtm&frWMte 
ftrv^RSDs ^*;i/®^/b5^/b>£> h^oTs ^*uc£oTlg2 try h©# 

[0 0 9 6] 

2 tr^ h • ^ U • Hz;i/©^tBb 
Zti&t), &$&BMlzip-tp&2¥y h E E PROM-fe^©iSmL73 5U3-o^T!a 

BJ-r^o <r©2tfy h -p<^e'j 'tMiaiusU^tlt «&<fri&^©i: 

^h|5im^ N £-^©tfy h£ N fe^*tr;WX^»^;i/- try h -^WX 
T^S^Oi^tltTOoo 01 5fci\ ^BJ©$f^H»J(3^^§ 2 try h 
EEPROMt;i/OlIl^^ y— h©T;^ £{|iJty bi^Jfobfcm^ 
M^^h^IJtfy hlzMJfoLfzmffiffimmmtZmLtzmT*$>% 0 £$Jtry h 
^^bfe«^fJi^^{i#^#-^6 8t^U £{PiJty hi3^bfc«^JiM 
Mii#H8#^7 0T*^Ufe o [HI rg^fcBLj httS3bfc 2#©^3] 

£El^bT$>D. — ^©^W{i&fp]§T*$>oT^{PJjtry h ©a^tti b#|o]£^ bT 
ftfe^(i^lRl^T$>oT^{BiJf y h©g%mb^|p]£^'bT^&o 
[0 0 9 7] 

fti:: ri ts» b©M#|pliEtBbj i:Mb/r#T-ai^fe J:^^, ^{Iijtfy h©|^ 
ttJbJi, v-* 1 4 h 2 4 braifflfE^WDU Kl/^f>16§8 



(69) 2001-512290 

ffihbt(±3 V^ffUOL^ V-^SfiEtLTii2V^mJ0l--5o CL*ifc:«fcoTlg 
^©iffilit y- h 2 4 K U-f > 1 6 ttiffllffltE*9iOU V-X 
[0 0 9 8] 

h*l/^>Sffi* s h*CDcfco{c^#-r?)^^^bfe^^7T:fe^o CI ©Ell 6© 
^7i± x El 1 4©^77i:l«Ii©*Ot^5A s > ££L±#<2>5. 1VW±© 

hii5i3M{c2^©fflfSi^iii]a^nTv^§o T^©4*©ffl^ii. h*i/-r 

ft ofci^©*)©t^So 2 5 fcx h*U-r>«JE 

D cDaS;^iiA s fg;-r#> 1 try h;m«&*#fEicfc£®'&fc:fci: N |g2 tf 

&{g,Tg&tz6blz s n>3- • #jg££>fcv>©-efc<5o fits ;s>^ • x 

[0 0 9 9] 

OT'&Zo Ztie>ffi.i&&fc?gZ i§1§r-S\ ^16J:14© 



(70) !^St2 001-512290 

mmthio o&i&jtry h 6 8<DmffiizmLTi£mmi 6, &mvy 1 7 o©m# 

[0100] 

LT&&©3o©J^#&;g> 0 (1) 2fl©bf>^ h/^it(c^»^>K^(cfe^j@ 
-£0 (2) — Jj(D\f y h^fMttltfe Dffe^*^^^Sg^$,^^o 

s.t, i/yyji' try h©^iqj^mb^*5(t^u^VN#[mffi^cDii^ itHi 
fc&tt&Urffx'— ^>£&3 0 ccDibf^T— ^>©-^J{i, E16St>*E17{c^^ 

i:Ulfi]iltllJ:OP^O L cF V^ififlJEE V-i-COIIn Steffi Lmffi.&m$tlT\,^ 
[0 10 1] 

U- K • *;i/-##g£L&ltnyr&£>&i\> tfes ig2tryH:: 
*&<fr£fTo ^ihtt, ^{i. m 1 try hoitliiM^i 

£tL& 0 ^©Iftfis ^^^;i/p«g«flE^ ^>^;i/ • try h©^tB u J; £ 
fcMtcfgTTSj^T'&So cm^J;oTs try h #!$«&<^TOl3&£ h § £ 
*»&3M*flB £ & t: t i: £ ES'J -f & fc «>© Urtt v > -f -5 0 
[0 10 2] 

#.$&BM(DE E P R O M-fe^Wis 2 tfy h ^HB^f^C ^©TlS^t >J 



(71) 001-512290 

■J • -^©iwwafck • try h • ^ »; • -fe;u©fc&©ft-Ji0g&-$»i& 

-fe;KD7c^©-fe>^T>rhfqje>^fc>^^c6{i^v^ 0 ^>>^;i/ • try h • ^ 

-fe > ^ t > r *m&frtm t © 2 o©**s £ esq -e t § it if 

4? ^tticMLT^BJo^^u •■fe;i/*cfciu ->>^;i/- tr«^ 

[0 10 3] 

-#©lfy BP^ N «^M3gJ^CD^CDtTy hie 

ot^s tt«&*#m:fc.aif y b©#£*^ ^*;i/©#m^£{£T£-£3;r 
\ 2 try h©^^,©v^-rn©tr^ h^>, mjEtzm&frJ8Lzrmmv*ft-5z.hifi"c 

[0 10 4] 

EI 15 IcM U *»2t^h -^^'J -r^W^m — #©tT y b« 

•^^^^^^^(^^©try bcggfflu&frSPgfcifciu ?\y?- • 
|iJffllfcittll-?$)§ U— b* • X)l-*ftOo M3Ll£, ^iftltTy b 7 0 h£{ijtf 

y h 6 8 t&mzwtim&frvimiz&ztgiz, £{gytry h 6 8(Dmmv^n 



(72) ^2 0 0 1 -5 1 2 2 9 0 

<^ltti«fef.ft^o 5km&frtfMlz$>2>\f y hits ffe^GDty h©S5ctBL«^ 
[0 10 5] 

[0 10 6] 

2 try vmw<D&m3k\* 

*»2t>y hEEPROM^^'J • -te;i/©M&H!fci;h LT^ tVW*** 

mmzm< / ft2>tz&>i l zi±s 2^y ^©v^-rn^A s #5i«^st>*icmt* s RrtfeT"'S;(t 

*l«&£>&^hV^£hT-fe3o 2 tfy h ©— #£t*«*&<fr^l;:& 

ftzfiwv bwmj5famttii,gnz£%bm\zftmiz&frti2>tzi>bs 
%temmLnm&$££Tz>tzi&iz.iZs wtw&fr&miz&zKy bcomnmmmm 



(73) &m2 001-512290 

[0 10 7] 

-^>%tt«r4«fca«iur^* 0 mi itwu 2 try h%%3m?ztctbte& 

iMSTifcSo Mtc. -#©try hoM^^mb^fra iJotv 

*niz&-oT2m(D\zy h*EsijT*^^{tn(i^?,*^o mfc^ mi 1 

-ttDlVTMnofoT, KW>«E&1. 6 VizTtitt, 1 tfy h 
&® t m&frtf.Miz&% £ £ tig 2 If y h ©aim b tfStUfcfr X. * «lt©ait03&-fe 

[0 10 8] 

qrf|3&2^CD/^^-^*s*So ^ CD 1 ottStB Uffly- hSEVo-Cft ^ 
[0109] 

muffle- hSi^VG^^sv^«ffi^ii^3^-r^i:v^aci:/o s < fc!9fi^ic^^o ^ 

M#l^fflb;&5£fcbfc«^©&3£y h©b^V^m£EV T ^ MfiltBb 

ofco ZMztt^X, 2^y h • -fe;i/TtiU MJj&imm Isttt 

bfc®^©^^ b^V>filttJEV T ^f£<>fe^^^o^{tT-(±+^T^<^ ffe# 



(74) ft&2 0 0 1 -5 1 2 2 9 0 

[0 110] 

9clzXmmm4 1 7 3 7 6 6^- (Hayes) Ci« b£ J; ? (3. 

^bMF^iom^cD^^^t+'fn^nTb^^^-efe^o #£oTs t;hxc+^ 

S^^t4fi^^b+^{3At^b#^fI«JECD^biliiA^f#e>ti-SJ; 
[0 111] 

mu-fzzbx-, tefdnmtf. (tetznmwmm -a-££?£bT^&o 
z.<Dt£tztinmz.&^T, *v h • ^-;i/©r±A^f tens* t£tz*m<tmM3£ 



(75) £fSI2 0 0 1 -5 1 2 2 

[0 1 12] 

dtlcfcO. 2 Ks/ h • 77>r>aEEPR0M^ ; E'J • 1 0 (HI 1 5 ) <D 
[0 113] 

IdHmEEs K U-T > 1 6^IE«JE^[5lB#(zEpJaU «^fM^MT-^^>^<bM2 0 

fr£>s h>^;i/^ic c toT« : ?^^3t©^TJi©^bMi 8£ii?i£-tf. h* 



(76) 001-512290 

08 tf y h(DM&M± Kl/^f > 1 6©ffth!3K:v — * 1 4£JJEmEE£EMjn-f So h 
*©ra£i&fls&#»tefT£SJ:?fcr£fc&fc. Aflt£<Z)ftTJf®RfcllR 1 8© 

x-&zmbm2 o^e, ki^t>i 6^©m^©j#m£^?t<b-rs=fc5i3-rso 

[0 114] 

±Jf ©^HbM2 2 £M?1£^ f— h 2 4^i$t§o ifciPJJty h©Yiirfc|5] 
m<DXmi:fto&, tzfz U £{IiJ t* y h ©*§-£•£& F b -Y > 1 6 ©ftto t> £ V- 
* 1 4fc-fe-nSjE£Ep;j[]T}-£o d©#*££/iH^i§£-J;r. JHitjg©S±Jf©gHb 

M2 2^Mt3ff^-rs (-©iii^ mi o A©jp^^ff^-r-s) s 

^M^MT-&&^bM2 Ofr^- h 2 4^©«^©^m&g?ift;U -^tucj; 

TfcJu h 2 4^Epjp-rsSJE^r 1 0 V~ 1 8 VtTZtg^ §±Jg©gHb 
12 2©JP££ 5 0 A~8 0 Atc-TS^-5 CbTV^o 
[0 1 15] 

T^%m&(D&*fc~D^T, «&<fr©tt##Yg*B$F E 3©S£ (3 £©£ ? Iz&Wir 
i-ctot b^Wjt«JEV T £f&tB-rs i9t:iT^§i^t:lt ^©b^fiim 

jn^n^m it^oti # wsmjE v T £itm-f a £ -5 c ct v ^ s c t± x * 

© b t WISEEVtS: 4Vtlt'±#^tS©l:-M&tM^I± 1 0 " 3 #T* 



(77) <&m2 001-512290 

«MLi:L^ T^W^fcS&^&frW ?bt***frofcoi2;i 
8ft^«ttHDi:U IP£s ^*fflKU>f >«£EVdJ±5. 5Vfct8!5£U m&m 

s S7jt^bM©jp^{iv>-rn*) i o oA^ufco m*famm\sttt.\sizm&% 

&cfr/BKW>«EEi±5. 5 Viz. fM<J:?^-hiE(il 0 Vtcfft^bfeo 

£Mi£|qJbfc©-e&£o 
[0 116] 

Ltttvx^zWi'&iz, m#©bti^«BEfc:*rii&bfcflta«^f^mrsfc 
tuts MJ5fa&c&Ltt%mm\s-c\,^z>m'&&s 4 v(Dv%^mm&*mf&-rz> 

#A>3 0 r /l^lRJri*j ^tS3bfeffl^btV>^itmiE* s ^t±#bTV>SCD 



(78) ^0.2 0 0 1 -5 1 2 2 

, i±2>mz>ptn<xmts^h'b>£>, mmmn^mm-r^m^mmz^m^m^m 
t**k u§v^a«ff (i^2v) & N &m&frVtM(D*^v --fe^oLtv^amjE 

[0 117] 

#it=fr bTff <{cotlTs ^bMOS#M^^6 8 (El 1 5 ) (fcfldtfy 
tin) IE«##^AUT*t^ CCD^6 S^gaLT^fe^a^r^^ 

*n-r&^ ^<bM2 0©^CDffeCDgP^{c:(i^#^-^x.^V>C9T-^>So 

^(Dfz&b, 3- J r*JUDL%^mm.E.l£, MtiXVo LT{£T LT*t < 

V -xm<D3- * * )UD XUfr iZ & -5 L if V ^gmjET & 6 5fc#&^«lti £ & 3 

^(DL,%\,^mmj±iz : %ioM<(DT'$>z>o *?£wcd*^v - ^.frcDm&umz&n 

il^fi^^t^^tl^o Ell 8&, *#g0^CD2 try h E E P R 0 M-fe;i/CD{@^GD t 



(79) #g|2 001-512290 

KO«a**ffi\ ^ft&S&^fciJivrfcJu a»*lRl»l5Wbt:J:oTill^* 
Hfr*-* try hoRtHUfcfSfrU r *fl9tTy h-SBl^ 

[0 118] 

El 1 9 2lfyhEEPRO M-fe;i/©#ji^t4St>*^*^t4^*t 

%umm&V'r&±mLx®<mfa&%t>tiz>&, citittx m^miz, itt 
t^ioo o\£\*mz.%£%(Dm*&mwx&2>o 

[0 119] 



(80) ft&2 0 0 1 -5 1 2 2 9 0 

«^ttt««i6, mmmm&i o©fn**ff-5»&T?i±*«i 4) £^bx 

-Y^t&t^Ttefc (fip-fc x M#fa«&^/JII;#i^mb£fToTV>£»^fctt) , 
b#v^*E©±#fi&&g&*££fc^afc»fcfci:, «$HI^6 6 (05 

a) *mmm&£kb^T&zis>izfc<T&>&mtii i & v. ?<ptz&m 

®^%frai^fc:«±x «fc DJ£^«flrJfSi^*£6 6 fc^ift bTl^-g) <£ D ^ScDffSnf 
[0120] 

(HI5 BSt>*mi 5) fr£>f# fc^— *fc&tn>TftfiJGbfc*©T-fc£o iCD^^E 
'J --fe;H 0tC*JV^ ONO«M©«±Jf©gHbM2 2 (015), §TJf© 
^bM18, Mifti2 Oomglt^-Ttib 1 0 0 AffeOs totONOI 
bT©J*£&3 0 0AT*fc£ o «&^fci\ ffi&frffl F U>f >«EV D 
£5. 0Vfcifc3£U W&frmy— hSEEVc* 1 0 V£t&£bTfirofco fg* 
{As «3icfflKl/>f >«JEV D £5. OVttft^U rgicffl^- V 



(81) 001-512290 

mm iz®m*ftow>-&T~$>%zt o t z 0 

[0 12 1] 

w±c:fc^Tx m&frmm* 100$. vmsizmfevx*^ u • Jzjvom&fr 

2 0fi±, 1 0 0 ^ »J#**oTMJg^vi*^^Ufe) £s ^^Yi^^rffa 
bfcl^O^fJl*. 1 0 0 5. U##^L£f$;&T% ft> L#WfiI 

ftZte\,^T*izm,ffimmmM&fcti i b?gT^tztz®T*&z 0 m&fr* 1 o o s; 
m^m^ztzMzmffimmmms 8 ceisb) ©MaraiciMLfcmEyu 

13V ( Kl^>SflEV D #5 V, y-h«JEVc#-8VT"fe££#>s ^rfr-frT 
1 3 V£&£) T*& C0 13V^9lEill b*l"f > 1 6CD?£< Izffim 

6frt>mtitz?-**)i'(D'p£:& y)izmm£nT^%m?z%}%kmzmm£ j &z>z 

[0 12 2] 

(HI 7St>'EI2 O*^0J?>^^cta^ jli^|^I^mb^^ffibTV^?,^ 

t mm lt^s zmm l t v ^ 6 m& t -n t± N w&frmm izmt %> u § v ^mm 

j£V-r*mLtzi£i1&(DmZfimte2> (02OT-&, rfimfa/m&frj hftSBb 

^[pj^mu^^^^^LTv^) o m^mm^mi x v$}>%Mz.tzm& 
^^^^fflu^^ct ^ ^ mmw&fr^M? z>t$®m&xz <&-5£^£^-r 



(82) 001-512290 

££JUBbTV^i§i§r£fcJ:. »3i^^^LT^?>,fjl 0 0^^n##^31bfc 
m&T*. roib#l>MEVT* s 4VtIlt^5o & b#&<frgf 1 0 0 

#Mfr3^lC&ofc£:W--^ L^V^ii«JEV T TO8. 3V{lSt±^LTLt 

-5o b#^{fi*JEV T #<rnii;^ivfi£&£^ ^vw*©?gffe#^orjtii;:& 
[0 12 3] 

m-rz m& tfciu b § v ^mee v t e> n & t± v comcDmm £ mm $ 

Kbits Mfimmttiv<Dm-&iz^ m^mmth^om^tbt^Xs wtm&frvtm 
izmm l tz b §• WitmEE v T ^ s *#&<^s izftfo b ^ b t v >ffisffi v T t <dm 

mmfcfm2 oizffim£^mfni£tezt£\,^t>x&2> 0 ^(Dtzmz^ . ^ 
m b & #k ji^ fpjT-^r o *mm -r z t b -g. ©t* & 3 o 

[0124] 

ei 2 o<Dy^7frt>itmz s v- bizmummfczmnTz x <9*>. h*i^f> 



(83) !J$SI2 001-512290 

<Dmm&m±m<Dm4bm2 2 tmtm2 0 t^t>^tzm^im^mL< 

tztttzftbx&Zo wtm(Diiu<, ^(DmMLtth^xmxfammLtt 
*w&frvim t z wm t & b § ^{6SjE££g££ ^ & ^ t &x # 

Mz.2>£mttiv*mm-r2>fzib, ?Mx±(Dm&b-t^%xtete^o zzx^o 

#&^#t£T I" £ (D x $> z> o 
[0 12 5] 

HI2 lfi, ^bM©±®^Sd^M^ iHb^Jl£#JfflbTff^b£Jli^ 

teos zm^^xmm ^tzm^^ ^^©fji^ttMm^^fufc^^ 

7T^§ 0 0 2 lt^LfeC©^7 7(t ^BJ(c^oT^b^2M©y^U 



(84) #SI2 001-512290 

• -fe;i/©-5^©— TEOS£^T£fcJgt©±®£«-5&fljigl2 2 (Ell 

5) ^amu mutts ^tmizM^xmm^tmm^mT^tx-m±m(Dm<tm 

2 2 £Jfc£t£Ufco £tz. ^rtii>^"E U • -tz;i/& N §±Jf ©iHbM2 2<£>Jp£& 
7 OA, ^Tiitf)iHbJ3f£ 1 8©jp^{i 1 0 OA. ^fbM2 0 ©JS£f± 8 0 A t L 
feo ^-fncD^^'J • ^©^*;Ms/:g£y: N 0. 6/0. 6 

. ovtzts^u y-h*jEv G ^i ov{zis^LTfTo^ 0 ££ s ^ (en 

&m£JII;S|q]TfTofc) fc£ N K >mjEV D £5 . 0 Vfz|&i£U f f— h«EE 
o^-fbM^s iHbM£*iJfflLTff£/$L£ii£r£K TEOS»TMlfei 
[0 12 6] 

5feT. i o^-r ^D#tiotif^ u^vfiim 

?— h24 (015) SHU KU-f>16fc6. 0 V^EPiJQbT^^fTo 

(3 6. 5 V^MPUT^^fTofe^^^b7^^©Tfe^o ^>£©ffii&£-t-& 
#32^fc£oT L^ffimffitf^l . 5 Vto>^4 V^±|jLLT^3o ^T?g 
ffe^Tofc^JH, bt^fil«EE(ilim£TtT^l . 7 V£-£MLT^£o d<D 

^«M*^+^^*©S^f^^UT (IPit>s ^fcfcSLT) ^W^CDL^V^iiS 

#j i o o 0#frj&»oTv>a o 

[0127] 



(85) tt&2 0 0 1 -5 1 2 2 9 0 

x-i*. mmimm. mi 5) ©g±^©^b^2 2. «T*©ift^i«ti 8, mi 

©JS£fc±3 0 0 ATfe&o ^^^^ipg/S^Oib^s 0. 6/0. 65jumtL 
&-£<D5. 5V(^IS^U Yi*ffl^-hSjE«s - 5Vi:-7. 5V^©2il 

Y^ffl^-hmj±VG©a§^fit*-5V^e>-7. 5 V-vf£T£i±*U£s 10V 

© 1 icMMf^^^^Cl^^^^o 
[0 12 8] 

r/Hxtit Ki/^f >tcEPAoLfc*jE (2v) /W^oi; mffimm.rn.rn 



(86) tt&2 001-512290 

{is t^^C r " Hot— Electron Injection Into th 
e Oxide in n-Channel MOS Device," B . 

Eitan and D. F r o hma n - B e n t c hk o w s k y , 
IEEE Transactions on Electron Device 
s, March 1 9 8 1 j ©^TlaTD t>tlX& tK mW5JC<Dft&l£Z:<D mJSt. 

[0 12 9] 

\,%^mmmzmzT^W(D*%£fimm£n%t^o®m&mt>tiz>o ?lx 
*<z>mm, y*su x&mm&frwm (int.. ^-vmm.im^m^mm.mm^ 



(87) 0 0 1 -5 1 2 2 9 0 

[0 13 0] 

{is mffittmm&<Dj&m iz & w- a«t# iqj«nuz>tf#§ {3 /j\ £ < & & t ^ a c 

[0 13 1] 

{c^Lfej:a^ N ®.x\nimm{sj}j£*mm-t2>zbfc£^Xs mm-r^mMm 
&<frmr£m%mmmmizM.mi,x&t), ^tnzx-oxm^^m^mzm±^ 

[0132] 

m&friz&^xmi&Tzmffiffimmm&'bZte, m^oxmtit^oztiz 

mt(Dmx(D, L%ummj±(Dmfi-A%mv*%$izLfz3L$L, m&frmmzm 
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